Introduction
Acute lymphoblastic leukemia (ALL) is a malignant neoplasm of lymphocytes characterized by the clonal accumulation of immature blood cells in the BM. These abnormal cells are arrested in the lymphoblast stage of the normal maturation pathway. 1 Chronic lymphoblastic leukemia (CLL) is a neoplastic disease characterized by the accumulation of small, matureappearing lymphocytes in the blood, marrow, and lymphoid tissues. 2 NonHodgkin's lymphomas (NHL) are tumors of the immune system causing very often the alteration of immune function in affected patients which is not surprising because one function of the immune system is the production and secretion of immunoglobulin molecules. Immunoglobulin production depends on normal B-and T-cell interactions and may be estimated by measuring serum immunoglobulin levels. 3 Multiple myeloma (MM) is a B-cell malignancy characterized by a monoclonal expansion and accumulation of abnormal plasma cells in the bone marrow compartment. 4 Normal adult has some preexisting B lymphocytes that can produce an immunoglobulin that can bind almost any foreign antigen. Such B cells can be recruited to the immune response against the antigen. In the presence of accessory T-follicular helper cells, an antigen-binding clone of Background and objectives: Lymphoproliferative neoplasms are among the commonest human neoplasia. Immune dysregulation is frequently associated with many of these diseases, particularly those related to B-cell origin. This study aimed to find out the immunological status of newly diagnosed patients with lymphoproliferative disorders. Methods: This study was carried out in Erbil province during the period from November 2010 to April 2011. Fifty two newly diagnosed patients (34 males and 18 females) with lymphoproliferative disorders referred to Nnakaly Hospital for blood disease and 20 healthy control subjects had been included in this study. Determination of immunoglobulin subclasses by radial immunodiffusion in addition serum protein electrophoresis has been performed for each sample for the detection of monoclonal bands. Results: Serum IgM and IgA level were decreased in all groups of patients with different lymphoproliferative disorders compared to control group. Serum IgG level showed insignificant reduction in acute lymphocytic leukemia and chronic lymphocytic leukemia patients, but it was increased in non Hodgkin lymphoma, Hodgkin lymphoma and multiple myeloma patients. Paraproteinemia had been seen in all patients with multiple myeloma while only 10% of chronic lymphocytic leukemia and non Hodgkin lymphoma showed paraproteinemia. No M-band had been noticed in acute lymphocytic leukemia and Hodgkin lymphoma. 
Conclusion

Methods
This study was carried out in Erbil province during the period from November 2010 to April 2011. Fifty two (34 males and 18 females) newly diagnosed patients with lymphoproliferative disorders referred to Nanakaly Hospital for blood disease and 20 healthy control subjects had been included in this study. Venous blood samples were obtained from enrolled patients with venipuncture. Five milliliters were withdrawn from each patient and control group; the blood was collected into sterile plain tubes and left for 30 minutes at room temperature to clot. Then it was centrifuged at 2500 RPM for 10 min; the serum was separated and transferred into sterile screw capped labeled tubes and stored at -20C˚ for the later determination of immunoglobulin subclasses by single radial immunodiffusion in addition serum protein electrophoresis has been 2-The strip was impregnated with buffer by floating it on the surface of the buffer solution in a flat dish, a few seconds later the strip was immersed completely for 10 seconds. 3-The strip was placed on the shoulder pieces of the tank. 4-5 µl. of each sample was applied. 5-A constant voltage (150 Volt) with a constant current was connected for 35 minutes. 6-The current was turned off. 7-Carefully the strip was removed and dried, then transferred into staining solution which contained TCA to fix the protein and ponceau S to visualize the individual protein bands. 8-The excess dye was removed out by washing solution. 9-The strip was placed in a clearing agent (10% paraffin oil). 10-The protein bands were quantified by a densitometer.
Results
Acute Lymphoblastic Leukemia:
The mean concentration of serum IgG, IgM and IgA were 1082.5, 105 and 115.4 respectively, the mean concentration of IgG, IgM and IgA were 1156.95, 147.25 and 215.75 mg/dl respectively in control groups. Compared to control group the decrease in IgA level was highly significant (P ˂0.01), IgM was reduced significantly (P ˂ 0.05), while the reduction in IgG level didn't reach a significant level (Table 1) .
Chronic Lymphoblastic Leukemia
The mean value of IgG, IgM and IgA in newly diagnosed patients with CLL were 896.2, 61.4 and 161.4 mg/dl respectively, the mean value of these parameters among control groups were 1156.95, 147.25 and 215.75mg/dl respectively. As it is illustrated in Table 2 , the mean value of all immunoglobulins (IgG, IgM and IgA) decreased in the patients compared to the control but the IgM decrease was highly significant (P ˂0.01).
Non Hodgkin Lymphoma
The mean concentration of IgG, IgM and IgA were 1210.3, 98.5 and 176.2mg/dl respectively, as it is clear in Table 3 , IgM decreased significantly, while the reduction in IgA didn't reach a significant level, IgG increased but the increase was statistically non significant. (Table 5) , IgG increased to a highly significant level, the decrease in IgM level was significant while in IgA level didn't change significantly. IgG increased to a highly significant level, the decrease in IgM level was significant while in IgA level didn't change significantly.
Frequency of M bands showed by serum protein electrophoresis
Serum protein electrophoresis results showed that out of ten patients with multiple myeloma all of them (100%) shows M bands while only one patient out of ten patients with CLL and NHL (10%) had M bands, there were no M bands in both ALL and HL. The M bands in ten patients with multiple myeloma have a mean value which is 3.024 g/dl while the M band value in both NHL and CLL is 1.6 and 1.2 g/dl respectively. Lymphoproliferative disorders Serum IgG levels among whole patients with lymphoproliferative disorders increased comparing to control group, but this increase was not statistically significant. By contrast, the mean concentration of serum IgM and IgA were lower than that of the control group, but statistically, they were non significant (Table 6 ). Most immunoglobulins are produced by mature plasma cells. 10 Antibodies can occur in two physical forms, a soluble form that is secreted from the cell, and a membrane-bound form that is attached to the surface of a B cell and is referred to as the B cell receptor (BCR). The BCR is only found on the surface of B cells and facilitates the activation of these cells, and their subsequent differentiation into either antibody factories called plasma cells or memory B cells that will survive in the body and remember that same antigen so the B cells can respond faster upon future exposure. 11 Hematologic malignancies can be associated with dysregulation of the immune system. There are some conflicting data regarding serum immunoglobulin levels in patients with such malignancies. 8 A number of studies revealed various qualitative and quantitative defects in the production of the immunoglobulins, T and B lymphocytes activities, number and function of macrophages and neutrophils including chemotaxis, phagocytosis and also aberrations of complement system. 12 Low levels of one type or more of immunoglobulin were frequently found in this study. The suppression of immunoglobulin was mild, this finding has repeatedly been reported by other workers 13 and has been associated with advanced disease . This immunosuppression is related to decreased Ig production resulting from B-cell depletion due to the replacement of lymphoid tissue or due to the effect of treatment 14, 15 or as a result of malnutrition. Other postulated mechanisms of hypogammaglobulinemia include intrinsic Blymphocyte defects [16] [17] [18] [19] or defective regulatory function of T-cells or monocytes 18 .In some patients with hypogammaglobulinemia, the obvious failure of seemingly normal B-cells to differentiate into plasma cells that synthesize and secrete Ig is still not completely understood. 20 Reduced serum IgG was observed in the studied patients with ALL, and this reduction didn't reach significant level, such results are in agreement with those obtained by Okpala and Salimonu who have shown decreased IgG level and raised immune complexes in acute lymphoblastic leukemia. Decreased IgG and raised immune complex levels to reduce the ability to mount immune responses and therefore imply bad prognosis. 21 Other workers have reported high immunoglobulin levels in newly diagnosed ALL patients. 8, 9 Lower survival rate has been shown in patients with higher IgG level 22 while it has been found that patients with low IgG levels have an increased mortality rate, 24 the prognostic value of IgG level in ALL has been controversial. 23 In the present study, the low level of serum IgA was also most commonly observed in newly diagnosed ALL patients as compared to control group; this reduction was highly significant. This might indicate suppressed antibodies production by B-lymphocytes in response to tumor antigen 23 . In previous studies, large number of patients showed a decrease in one or more immunoglobulins level. 24 It is suggested that the reduced immunoglobulin levels observed in these patients are due to decreased normal immunoglobulin-producing lymphocytes. 25 Chronic lymphocytic leukemia (CLL) is characterized by the progressive accumulation of monoclonal lymphocytes with a distinctive immunophenotype (i.e., CD5+, CD19+, CD20dim,CD23+, SmIgdim) in peripheral blood, bone marrow, and lymphoidtissues. 26, 27 B-CLL is frequently accompanied by decreased levels of serum immunoglobulins which increases patients susceptibility to infections. Low levels of IgA, IgM and IgG occur in 30%, 30% and 10% of B-CLL patients respectively at the time of diagnosis. The appearance of decreased levels of immunoglobulins is a continuous process developing spontaneously during the untreated course of the disease. As the clinical stage of the Discussion disease advances, there is a trend for a more frequently decreased levels of immunoglobulins. 28 In the current study, the mean value of all immunoglobulin subclasses (IgM, IgG and IgA) were decreased but only the reduction in IgM level reached a highly significant level, this is in concordance with the results reported by Natasa 28 (2001) . Decreasing more frequently depressed in CLL than IgG (30, 30 and 10% of patients respectively), both at the time of diagnosis and during the evolution of the disease. 29 B-CLL cells play a direct role in Ig production, they have found that B-CLL cells inhibit the spontaneous IgG secretion by bone marrow plasma cells in coculture of bone marrow immunoglobulin secreting cells with autologous B-CLL cells. 30 One of ten of studied CLL patients had an M band; this finding has been observed by other workers. M-protein secretion is typically a feature of plasma cell dyscrasias; it can be detected with varying frequencies in other B-cell malignancies such as chronic lymphocytic leukemia (CLL) or non-Hodgkin lymphoma (NHL). 31 The alterations of cellular and/or humoral immunity in NHL patients are not uncommon. 32 This study shows that there was a decrease in serum levels of both IgM and IgA in patients with NHL while the level of IgG was increased but did not reach a significant level. In agreement with this study, two reports showed that IgM and IgA were also decreased in patients with NHL. 32, 33 IgG levels were not decreased in one study, 32 but in contrast, it was decreased in other studies, 33 while a study 34 showed no increase in IgG levels, and lower IgG levels in NHL patients was observed. 33, 34 Levels of all immunoglobulin class were decreased in NHL patients. Another study which supports our results demonstrated that the most frequent hypoimmunoglobulinaemia is in class IgM (22%), followed by IgA (8%). 35, 36 In NHL patients intrinsic B-cell defects, increased T-cell or monocyte suppressor activity, and diminished T-helper activity m a y a l s o c o n t r i b u t e t o t h e hypogammaglobulinaemia. [37] [38] [39] One of ten studied patients with NHL had an M band, this has been reported by other worker. 40 Patients with HL have a well-described cellular immune deficiency, which is based on clinical and laboratory findings. 41 The underlying immune deficiency may be congenital or acquired with an increased incidence of HL in patients with combined variable immune deficiencies and human immunodeficiency virus (HIV) infection 42 or may be related to the disease itself. 43 The most frequent hypoimmunoglobulinaemia is in class IgM (22%), followed by class IgG (11%) and IgA (8%). 36 In present study IgM was decreased significantly, the reduction in IgA level didn't reach significant level while IgG level was increased but insignificantly, reduction of IgG without significant differences. 44 Elevated IgG has been reported by other author. 32, 33 Normally plasma cells constitute 1% in the bone marrow but as the disease advances, tumor load in bone marrow increases up to 80 % depending on severity. These malignant plasma cells synthesize monoclonal antibody and release it to the circulation. As a result, a high concentration of monoclonal antibodies is present in bone marrow as well as in serum. 45 Highly significant increase in serum levels of IgG was observed in MM patients in this study; this is similar to the results reported by another study. 45 Similar results have been observed by Harousseau and Dreyling, they noticed that in most cases of multiple myeloma, there is a malignant proliferation of plasma cells producing IgG. 46 Even though the mean IgG level was higher than other immunoglobulin classes in our study, it was still in the normal range this one in concordance with other previous study which was done by another study. 8 While the levels of both IgM and IgA were decreased and 100% of patients showed M bands in this study and it is in concordance with the results reported by another study, 42 when he observed that the reduction of uninvolved immunoglobulins is common. An M-protein was found in the serum or urine or both in 97% of patients with multiple myeloma at the time of diagnosis. Three percent of the patients had no M-protein in the serum or urine and were designated as having nonsecretory myeloma. Hypogammaglobulinemia (<0.7 g/dL) was found in 8% of patients, and the pattern was normal appearing in 11%. 42 T cell and B cell abnormalities in peripheral blood populations of myeloma patients have been reported by a number of investigators. However, it is not clear if these abnormalities are involved with the development of the disease or are a result of the disease process.
47
Conclusion
There are conflicting data of serum immunoglobulin levels in newly diagnosed patients with lymphoproliferative disorders, IgA and IgM levels were reduced significantly in ALL cases, IgM level reduced significantly in CLL, NHL and MM patients while IgG level among whole patients with lymphoproliferative disorders was higher than that of the control group.
